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Introduction
Traditionally, the budget and accounting information of governments have been based on the cash principle. Starting in the 1980s, public sector accounting has experienced some fundamental changes. Private sector-style management instruments have been implemented, and in many countries a move towards accrual accounting has taken place. The discussion about accrual standards for public sector accounting has gained renewed interest after the sovereign debt crisis. To increase fiscal transparency, the European Commission currently intends to introduce harmonized, compulsory accrualbased European Public Sector Accounting Standards (EPSAS) for all member states.
[ [Quelle] ] The voluntary switch to accrual accounting has already been actively encouraged and sponsored by the Commission.
Despite the relevance of the topic and the prominent political debate, empirical evidence on the effects of the public accounting system is scarce. There has been little research on the costs and benefits of such reform. To the best of my knowledge, there is no other study that has dealt with the impact on fiscal policy decisions. There are some studies, mainly from the accounting literature, that primarily analyze the effect of accrual-based accounting on the efficiency of the public sector. They are predominantly based on questionnaires or case studies; see Burth and Hilgers (2014) as well as Kuhlmann et al. (2008) who study perceived benefits and consequences for German municipalities, Paulsson (2006) for experiences of the central government in Sweden, Christiaens and Van Peteghem (2007) for the local level in Flanders, and Carlin (2005) for a case study on Australia, among others. A study by van der Hoek (2005) summarizes experiences from the Netherlands. By using expenditure data, Lampe et al. (2015) quantitatively assess the impact on cost efficiency of local governments in the German state of North Rhine-Westphalia in the very short run.
Apart from the objective of getting more transparent and comparable fiscal data, the main achievements expected from this kind of reform are to increase efficiency and inter-generational equity by moving from an input-oriented to an output-oriented system. Moreover, to get a more comprehensive picture, consolidated financial statements have been implemented, including controlled entities. Both aspects are especially relevant when considering the effects of fiscal rules on policy decisions. There is a strand of literature showing that governments find ways to circumvent fiscal constraints as they target specific budgetary positions or data. Governments can do this, for example, by engaging in off-budget activities (von Hagen 1991) , hiding fiscal policies in less transparent budgets (Milesi-Ferretti 2004) or by using accounting tricks (Buti et al. 2007) .
Evidence for such creative accounting behavior has been found in Europe during the run-up to the monetary union (Milesi-Ferretti and Moriyama 2006) as well as after the introduction of the stability and growth pact and the excessive deficit procedure (von Hagen and Wolff 2006) . 1 This paper studies the effect of the accounting system on (i) the overall effect on the financial balance of the core budget, and (ii) the structure of revenues and expenditures as well as (iii) repercussions on entities controlled by the core budget. I exploit the fact that municipalities in Germany have switched gradually and only partially to accrualbased accounting systems. Therefore, I can use variations over time and across German states in a fixed effects panel model with the share of municipalities using accrual accounting as a continuous treatment variable. Additionally, I estimate generalized difference-in-differences models using a proxy for the length of the treatment. The study is conducted at the state level because data on the switching date are not available for all municipalities in Germany. As explained in Section 3.1, the use of state-level information also addresses some concerns regarding the comparability of data. 2
The empirical results indicate no impact of the switch to the accrual-based accounting system on the overall financial balance of the core budget. This suggests that the new model has only a limited impact on overall fiscal discipline. However, the findings imply that the structure of the budget changes. I find a significant decline in revenues from the sales of non-financial assets, which is robust across different specifications. One explanation for this finding is the fact that under cash-accounting, it is, in principle, easier to meet the balanced budget rule by selling non-financial assets, see Section 2.1 for more details on the mechanism. The new accounting system therefore seems to have closed a loophole. However, this has not found expression in an improved financial balance. Using data on entities controlled by the municipalities, I find no evidence for repercussions on these public firms.
The study is structured as follows. Section 2 describes the institutional setting and the data. Section 3 explains the identification strategies and the econometric framework. Section 4 presents the results for municipal revenues and expenditures as well as for entities controlled by the municipalities. Finally, Section 5 discusses the findings and concludes.
1 See Burret and Feld (2018) for more literature on the relation between fiscal rules and evasive reactions.
2 Other studies using panel data from the German states include Baretti et al. (2002) , Baskaran (2012), Buettner (2002) , or Stegarescu (2013) , among others.
Institutional setting and data 2.1 Cash-based accounting versus accrual-based accounting
In principle, there are two different methods used to record accounting transactions, in the private sector as well as in the public sector: cash accounting and accrual accounting. While cash accounting has been traditionally deployed in the public sector, in the private sector it is commonly used only by small businesses. One main difference between the two systems lies in the time at which transactions are recorded. In a cashbased (cameralistic) accounting system, revenues are recorded when cash is received and expenditures are recorded when cash is paid out. The use of resources is difficult to determine, because assets and liabilities are not recorded systematically. In contrast to this, in accrual-based accounting systems revenues are recorded when they are earned, and expenditures are recorded when incurred, independent of whether cash was received or paid out in this period. This system requires the valuation of assets and liabilities and the depreciation of assets has to be taken into account. It may offer a more comprehensive picture of a government's financial situation. However, it is also more complex, requires estimations, and therefore offers room for discretion.
Additionally, extended cameralistic accounting systems exist, which complement the cash-based system by adding elements such as the development of assets and debt, captured often at the end of each year; see Cavanagh et al. (2016) for different nuances between pure cash accounting and full accrual accounting.
The aim to better capture resource consumption is addressed by linking the different statements resulting in a balance sheet revealing assets and liabilities. In Germany, the guidelines for the new framework have been developed in close resemblance with the German Commercial Code (HGB) and the principles of orderly bookkeeping and accounting, but have been adjusted for the requirements of the public sector. In the traditional cash-based accounting system, the cash-flow statement is at the center of accounting (Ridder et al. 2005) . In the new accounting system with double-entry bookkeeping, this element is complemented by an income statement similar to the one in business accounting. Both the receipts and payments as well as the revenues and expenses are recorded and enter the balance sheet, which reveals the assets and liabilities at year-end. As illustrated in Figure 1 the balance of operations affects equity at the liabilities side of the balance sheet. The balance of cash flows increases liquid assets in case of a surplus or increases short-term debt in case of a deficit (Schwarting 2010 One example for which the difference between the accounting systems becomes obvious is how sales of non-financial assets are treated. Revenues from the sales of these assets are one-off revenues, for example from the sale of land, buildings or machinery. With cash-based accounting, the revenues from the sale of an asset reduce the deficit by the sale price (Schwarting 2010) . Therefore, such sales can be used to balance the budget regardless of whether the price is higher or lower than the value of the asset. This can create fiscal illusions in the sense that the sale reduces this year's reported deficit, but only at the expense of a decline in net worth; see Easterly (1999) , Irwin (2012) or Irwin (2016 Both examples make clear that estimations are crucial in accrual-based accounting systems. This holds true for the valuation of assets, e.g. for buildings or streets for which market-prices are hardly identifiable, but also for long-term liabilities such as pensions, for which many assumptions need to be made. These assumptions, e.g.
about the discount rate that is used to calculate the present value of these liabilities, are directly reflected in the financial situation of the government as specified on the balance sheet.
International comparison of public sector accounting
Traditionally, cash-based accounting systems were used in public administration until a few decades ago. Since then, public sector accounting has experienced some fun- to increase efficiency, accountability, and transparency; and to evaluate the complete costs of government activities. The transition to accrual budgeting and accounting was often linked to wider financial management reforms. Figure 2 shows that the majority of European countries has already implemented accrual accounting at the central level.
The implementation process, however, differed not only with respect to the timing of its adoption, but also its administrative level. In some countries such as Sweden, accrual accounting reforms have been implemented primarily at the municipal level;
other countries such as New Zealand imposed them in a more centralist way (Christiaens et al. 2015) . This explains why accounting systems also differ within countries, as depicted in Figure 3 .
There is a great diversity of bookkeeping systems used by different levels of government within a country. Among the European countries the type of the bookkeeping (2017) and Cavanagh et al. (2016) systems also varies between the different sub-sectors of government (Ernst & Young 2012) . Table 1 depicts an accounting maturity score reflecting how close the different levels are to the accrual International Public Sector Accounting Standards (IPSAS).
The IPSAS are based on IFRS/IAS, which are international business accounting rules.
A survey conducted by PwC (2014) on behalf of Eurostat shows that for example in France, the UK and Sweden, the different governmental sectors use public sector accounting systems that are very close to IPSAS. The cash-based system used at the federal level in Germany differs substantially from these general business accounting standards. The proximity to a hypothetical IPSAS-based (accrual) accounting benchmark was substantially higher for the local level in Germany. On the one hand, the fact that the score was still much lower than in other countries is due to the fact that the local level implemented accrual accounting gradually (see Section 2.3). For those municipalities which have already switched to accrual accounting, the study finds a score of 0.78. On the other hand, the standards for accrual accounting in Germany are based on the German Commercial Code and not the international business accounting rules resulting, for example, in different valuation provisions; see Adam (2014) or Federal Ministry of Finance (2016) for differences between the two systems. (2015) and Ernst & Young (2012) The discussion about accrual standards for public sector accounting has gained renewed interest after the sovereign debt crisis. As a consequence of the crisis, a new set of rules for economic and fiscal surveillance has been adopted by the European Parliament and the Council (the so-called Six-Pack). One part of these measures was a directive dealing with the budgetary framework of member states. Aside from the recommendation that public sector accounting in the member states should be designed in a way that the necessary accrual data can be generated, it committed the Commission to assess the suitability of the accrual IPSAS for the member states (Bundesrechnungshof 2017) .
The result was an assessment report which the Commission delivered in 2013. The key conclusion of this report is that there is a strong need for harmonized, accrualbased public sector accounting systems in the member states and that IPSAS would make a suitable reference framework for developing European Public Sector Accounting Standards (EPSAS). Accordingly, the Commission plans to make such standards obligatory at all levels of government in the European Union member states. In Germany, the Federal Council as well as the Federal Parliament have expressed doubts on the suitability of this plan (Federation/Länder EPSAS Working Group 2017). The Table 4 ). The accounting maturity score reflects an estimated proximity to a hypothetical IPSAS-based (accrual) accounting benchmark derived from responses to a questionnaire. Government sectors that have already implemented accrual accounting should obtain a high score.
main points of criticism are the unclear benefit-cost ratio, the vague legal basis for the legislative proposal, and the inconclusive suitability of the international business accounting rules for public sector accounting. The German Federal Audit Office states that alternative, potentially less extensive and costly ways to improve transparency and comparability among the member states have not been considered by Eurostat and the European Commission. Moreover, it fears additional scope for discretion, even reducing transparency. Additionally, the fact that the voluntary switch to accrual accounting is encouraged and sponsored by the Commission before member states have made a decision has been criticized, as well as the prominent role of private sector audit firms during the decision making process (Bundesrechnungshof 2017).
Phasing-in of accrual accounting in German municipalities
The German federal system comprises three tiers. Aside from the federal level and sixteen states (Länder), the local level is subdivided into over 11,000 municipalities and municipal associations, as of 2016. 3 Three of the sixteen states are commonly known as city-states: Berlin, Hamburg, and Bremen, which is in fact an association of two cities. Those three states were excluded from the analysis. In the remaining 13 states, the state parliaments can decide on the accounting system for the respective local level.
However, municipalities have a constitutionally guaranteed right of self-government, see Christofzik and Kessing (2018) .
In 1999 While the Federal Government and most of the states are sticking to an extended cash-based accounting system, almost two thirds of municipalities had adopted accrual accounting by 2016, following regulations by their respective state. In 2000, the German states agreed on some basic points for a municipal accounting system and published a proposal for an outline of the regulations in 2003. Subsequently, each of the states enacted its own rules for its municipalities to reform the cash-based (cameralistic) accounting system. The regulations that are set out in the respective local government codes (Gemeindeordnung) vary between states but do not differ between municipalities within the same state. In particular, the rules differ with respect to the transition period or the extent to which accrual accounting was instructed. 4 Figure 4 summarizes the phasing-in periods for the different states. Municipalities in nine of the thirteen non-city states had completely switched to accrual accounting by 2016. One can roughly distinguish between three groups of states: (i) the early switchers, (ii) the late switchers, and (iii) the states in which municipalities have not (yet) switched completely to accrual accounting. Figure 5 shows the share of municipalities which implemented accrual accounting. 5
In North Rhine-Westphalia, Hesse, Rhineland-Palatinate, and Saarland, the vast majority of municipalities had switched to accrual accounting before 2010. 6 Municipalities in five more states had completed the switch by 2015 (late switchers). The other states either opted for a very long transition period (Baden-Wuerttemberg) or decided against a mandatory switch to accrual accounting (Schleswig-Holstein, Bavaria, Thuringia). Figure A3 .1 in the Appendix shows the regional dispersion across states.
While the early switchers are all located in the Western part of Germany, the third group is based for the most part in the south. Most of the states in East Germany are late switchers. This is, however, not the only systematic difference between the groups (see Section 3.1).
Data and descriptive statistics
The balanced panel data set covers all 13 non-city states in Germany over 26 years Office. The census in 2011 translated into a break in the population data. Therefore, I circumvent the structural break by prolonging the population series backwards using growth rates. In addition, I collected information on public funds, institutions and enterprises with commercial accounting owned or controlled by municipalities from the annual balance sheet statistics (Jahresabschlussstatistik der kaufmännisch buchenden öffentlichen Fonds, Einrichtungen und Unternehmen) provided by the Federal Statistical Office for the shorter time frame of 2000-2015. Table A3 .1 in the Appendix provides descriptive statistics of the data set.
3 Econometric framework
Identification strategy
To study the effect of the accounting system on the decisions of municipalities, I use variation over time and across states. The study is conducted at the state level due to the lack of appropriate data at the municipal level. On the one hand, data on municipal revenues and expenditures are not available for all German municipalities over a longer time period. On the other hand, comparing data from different accounting systems can be problematic. The Federal Statistical Office, however, reclassifies the data reported by the states in order to enhance comparability. A further drawback of the lack of data is the fact that the only information available is the number of municipalities which have already implemented accrual accounting. If the phasing-in varies, for example, between small and large municipalities, this distorts the explanatory power of the treatment variable. I address these challenges by using different estimation strategies: (i) a fixed effects panel model with the share of municipalities using accrual accounting as a continuous treatment variable, and (ii) a strategy based on a generalized difference-in-differences approach with a proxy for the intensity of accrual accounting as continuous treatment variable.
The identifying assumption in the fixed effects estimation is that no time-variant factors simultaneously affect the right-hand and the left-hand side of the regression.
When looking at the developments of different key variables before the decision to implement accrual accounting, as summarized in Figure 6 and Tables A3. 4 Results (1) effect of the implementation on expenditure on material and equipment could also be driven by the cost of the switch itself.
Effects on municipal revenues and expenditures
As a first robustness check I exclude groups of states from the estimations. First, the implementation of accrual accounting was accompanied by special rules changing the oversight procedures for municipalities in North Rhine-Westphalia and Saarland;
see Christofzik and Kessing (2018) . Results also hold when excluding those two states, see Figure 7 . Additionally, I exclude the different switching groups, respectively, as well as East German states. The direction of effects is unaffected. It is remarkable that in case of the revenues from the sales of non-financial assets, point estimates are quite similar across these tests. Table A3 .5 in the Appendix includes regression results for further revenue and expenditure data as well as for municipal debt. Neither of the estimations for total revenue or for total expenditure yield significant results. Compatible with the insignificant results for the financial balance, the level of short-term debt seems to be (1) 
Consequences for enterprises controlled by municipalities
One aim of the reform was to create consolidated statements that also include entities controlled by the municipalities. Beginning in the 1980s a considerable share of public activity by German municipalities has been outsourced. A widespread fear is that governments use such entities to avoid restrictions in connection with fiscal rules (von Hagen 1991). In some German states, more than half of municipal debt is accounted for by municipal funds, institutions and enterprises. They are recognized as such if municipalities are direct or indirect shareholders with more than 50% of the capital or voting rights. Most of these enterprises operate in the sectors of real estate and housing, water supply, waste and water disposal, and energy supply, see GCEE (2017) in Chapter 6.
I consider data on the number of funds, institutions and enterprises per 100,000 inhabitants, the balance sheet total of these firms, the liabilities and the "additions to tangible fixed assets". The latter are used to approximate investment of these enterprises (GCEE 2017). Figure 8 plots the development of these variables exposing the positive trend.
Results are consolidated in Table 4 . Only one of these specifications yields statistically significant estimates. In the estimations with the intensity of accrual accounting as treatment variable, there is a positive effect on the balance sheet total. As data is only available until 2015 this result, however, rests on only one post-treatment observation. In total, these findings suggest that there are no systematic repercussions of the switch on these publicly owned firms. Another explanation is that there is only a long-term impact as the consolidated statements have to be prepared a few years after the switch of the core budget. (1) 
Discussion and conclusion
The analysis provides first empirical evidence on the impact of accrual accounting on fiscal policy decisions. By using data on German municipalities that implemented accrual-based accounting systems gradually and only partially, I find no evidence for an effect on the financial balance of the core budget. This finding suggests that overall, the new steering model had only a limited impact on overall fiscal discipline. One explanation could be that the effect is underestimated because also the "not (yet)
switchers" decided to implement at least some accrual elements. My results, however, also hold when excluding these states. A natural refinement would be to use municipal data to study the mechanisms in more detail.
I find a robust and statistically significant effect on the revenues from sales of non-financial assets. This may be due to the fact that municipalities could use these revenues to balance their budget under the old regulations, and this possibility was used to escape sanctions associated with breaking the balanced budget rule. With accrual accounting, it is harder to circumvent fiscal restraints in this way. This explanation is in line with the findings of Costello et al. (2016) that U.S. states with strict balanced budget rules use asset sales when facing deficits. However, it would be hasty to conclude that accrual accounting increases the effectiveness of fiscal restraints in general. It may well be that municipalities just find other ways to circumvent these constraints. The numerous assumptions that are necessary under accrual accounting are likely to provide enough space for creative accounting. Notes: This table describes characteristics and trends of the different switching groups before the implementation of accrual accounting was made. Pretreatment levels refer to the three years 2000 to 2002. Column (1) shows the average for the early switchers. Columns (2)-(3) compare means in the other switching groups with the average in column (1). Pretreatment trends refer to the five years 1998 to 2002. Column (4) shows the mean linear trend for the early switchers. Columns (5)-(6) compare trends in the other switching groups with the average trend in column (4). A dummy variable for whether the state is located in East Germany is included. Standard errors are reported in parentheses and clustered at the state level; standard deviations are reported in brackets. All financial data are in prices of 2016 and per capita. (1) 
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